Passive avoidance learning and memory of 56Fe sham-irradiated and irradiated human apoE transgenic mice.
Cranial irradiation is associated with long-term cognitive impairments, including deficits in hippocampus-dependent learning and memory. Not all people exposed to cranial radiation develop cognitive injury, suggesting the involvement of genetic risk factors. There may also be sex differences in susceptibility to develop radiation-induced cognitive injury. The three major human apolipoprotein E (apoE) isoforms are encoded by distinct alleles (epsilon2, epsilon3, and epsilon4). Compared with epsilon3, epsilon4 increases the risk of cognitive impairments following various challenges while epsilon2 provides relative protection. Women are at higher risk to develop Alzheimer's disease (AD) than men, particularly those carrying epsilon4. In previous experiments using male and female mice expressing human apoE-isoforms E2, E3 or E4 under the mouse apoE promoter, we showed that cranial irradiation with 137Cs (10 Gy) results in hippocampus-dependent cognitive impairments that are sex- and apoE-isoform dependent. 137Cs is a form of irradiation often used in the clinical setting. To investigate whether 56Fe irradiation also has sex- and apoE-isoform dependent effects on hippocampus-dependent cognitive function in human apoE mice, we sham-irradiated and irradiated 2-month old male and female human apoE mice at 3 Gy and assessed their performance in a passive avoidance learning and memory test three to five months later.